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Research shows that a substantial proportion of children with Down syndrome (DS) also meet 
the clinical criteria for Autism Spectrum Disorder (ASD). Children with this dual diagnosis 
display a linguistic profile that includes significant language delays and language impairments 
which often differ to the impairments observed in each developmental disability (DD) 
separately. Given the challenges observed with language acquisition for children with DS-ASD, 
concerns might be raised regarding the outcomes and suitability of a bilingual environment 
for children with this dual diagnosis specifically. Limited information is currently available 
regarding bilingual language outcomes for children with developmental disabilities. Not a 
single study to date has reported on bilingual language outcomes for children with a dual 
diagnosis of DS and ASD.  
The aim of this research was to explore the language profiles of four children with DS-
ASD who had been exposed to two languages. A multiple case-study approach was employed. 
Four children with a confirmed DS-ASD diagnosis who were aged between six and sixteen-
years-old and had received exposure to two languages (English and Welsh) were assessed on 
a range of cognitive and linguistic measures. Performance was compared to three control 
groups; bilinguals with DS, aged between six and sixteen-years-old (n = 10), English 
monolinguals with DS between five and thirteen-years-old (n = 15) and mental age-matched 
typically developing bilinguals who were aged between three and seven-years-old (n = 25). 
Case studies are presented alongside specialised t-tests modified for analysing deficits in case 
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study participants. Assessments comprised of expressive and receptive language, 
phonological awareness, working memory and non-verbal cognitive abilities.  
Considerable variability was found in the cognitive and linguistic profiles of the case-
study participants. Children with DS-ASD displayed similar language profiles to that of the 
bilingual and monolingual children with DS in the areas tested, although performance was 
generally lower than that of the TD bilingual children. Similar patterns of weakness were 
revealed which included marked deficits in expressive language abilities and rhyme 
awareness. This research documents the bilingual capabilities of children with substantial 
linguistic and cognitive challenges. Although substantial variability was found, participants 
were developing bilingual abilities in a similar trajectory to children with DS in line with the 
degree of exposure to each language. This research highlights the need to assess bilingual 
children with complex dual diagnoses with an individualistic approach and carefully consider 
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Down syndrome (DS) is the most common chromosomal disability, occurring in around 1 in 
700-1000 live births (Morris & Alberman 2009; Parker et al., 2010) and results in moderate to 
severe intellectual impairments, distinct physical characteristics and a number of 
complicating health concerns. Alongside these, language impairments are prominent in this 
population with some aspects of language being disproportionately affected (see Abbeduto, 
Warren & Conners, 2007; Ypsilanti & Grouios, 2008, for a review). Specific weaknesses have 
been observed in verbal working memory (Lanfranchi et al., 2004), expressive morphosyntax 
(Andreou & Katsarou, 2013) and phonological awareness (Kennedy & Flynn, 2003). Relative 
strengths have been documented in social abilities, with research suggesting that skills 
related to social functioning are preserved, which include the ability to orient attention and 
engage with others (Fidler, 2005). 
 In contrast, the clinical criteria for Autism Spectrum Disorder (ASD) include “persistent 
deficits in social communication and social interaction” and “restrictive, repetitive patterns 
of behaviour” as described in the Diagnostic and Statistical Manual (DSM-5; American 
Psychiatric Association, 2013). Although language impairments are no longer included in the 
diagnostic criteria for ASD, difficulties with language including language delays are highly 
prevalent in this population also, with over half remaining non-verbal or minimally verbal 
(Tager-Flusberg & Kasari, 2013). A specific language phenotype is also apparent for this 
population (Tager-Flusberg & Caronna, 2007) which includes pragmatic language 
impairments, echolalia and the use of neologisms (Neely et al., 2016; Parsons et al., 2017). 
Also in contrast to children with DS, receptive language skills are often on a par with 
expressive language abilities (Kwok et al., 2015).  
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 Although these two developmental disabilities (DD) most often occur independently, 
recent research reports that the occurrence of ASD is considerably higher in those with DS 
than the general population. Current estimates suggest that between 5-37.7% of children 
with DS also meet the diagnostic criteria for ASD (DiGuiseppi et al., 2010; Moss, Howlin, & 
Oliver, 2012; Warner et al., 2014) in contrast to estimations from the general population of 
1.1-2.24% (Brugha et al., 2012; Zablotsky et al., 2015). Overlapping symptoms between ASD 
and DS may make this diagnosis a long and arduous process for these children and their 
families, which may be further complicated by underlying impairments in hearing and vision 
(Jensen & Bulova, 2014). A diagnosis of ASD is not usually advised until children with DS are 
at least five-years-old (Buckley, 2005). This is not too dissimilar to children without DS as a 
recent study reported that the average age of diagnosis for ASD is 4;1 (Bent et al., 2015). 
More recently, there has been an increase in the accurate identification of children 
with a dual diagnosis of DS and ASD (henceforth DS-ASD), which has led to an increase in 
awareness of the behavioural and linguistic phenotype of this dual diagnosis (Warner et al., 
2014). Although concerns have been raised about the risk of misdiagnosing ASD in this 
population due to observed differences in the developmental profiles of children with either 
ASD or DS (Godfrey et al., 2019), an accurate diagnosis may be particularly imperative and 
advantageous in adapting speech therapy programmes and educational provisions. 
Identifying children with DS-ASD will also assist in ensuring that children receive appropriate 
targeted support in line with expectations for children with this dual diagnosis. 
 
Language and Cognitive Development in DS-ASD 
Research suggests that those with DS-ASD have more impairments than those with singular 
DS or ASD diagnoses (Godfrey et al., 2019). This profile coincides with some of the 
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impairments observed for each DD, however, these impairments in language development 
appear to be greater for those with DS-ASD, compared to children with DS only. For example, 
Molloy et al. (2009) found that receptive and expressive language abilities were more 
impaired in children with DS-ASD compared to children with a single DS diagnosis. They also 
reported that a number of children with DS-ASD also had a history of a developmental 
regression in language abilities. Language regressions are typically associated with children 
with ASD but not children with DS (Barger et al., 2013). Evidence of a language regression in 
DS-ASD was also reported by Castillo et al. (2008), however, this occurred at a later stage in 
development for those with this dual diagnosis compared to those with ASD. Furthermore, 
this regression was also reported to extend to other aspects of development, as opposed to 
a regression specifically concerning language. 
 Further research has been conducted by Warner et al. (2014) which explored the 
impairments that are observed in those with DS-ASD. This large-scale study (n = 499) explored 
autistic tendencies in children with DS, compared to children with ASD. Findings showed that 
there was a high prevalence of ASD in those with DS as 37.5% fell within the criteria for ASD, 
as measured on psychometric evaluations. A number of participants in this study (16.5%) met 
the diagnostic cut-off for autism specifically. Males were more likely to meet the criteria for 
ASD, with 67% of those reaching the criteria for ASD being male, a pattern that is similar in 
children with a single diagnosis of ASD.  
Language development appeared to be particularly compromised in the children with 
DS-ASD with significantly more children from this group at the single word level or below 
compared to children with DS. In addition, the children with DS-ASD were reported to have a 
significant delay in their first word of around 6 months. Findings also documented that 
children with this dual diagnosis were significantly less likely to be able to communicate in 
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phases and sentences compared to the children with a single diagnosis of DS. In contrast, the 
children with DS-ASD displayed fewer impairments than the children with ASD which included 
measures of social interaction and communication. As a result, the authors suggest that 
children with a DS-ASD diagnosis should receive assessments and interventions tailored to 
their needs, which will often differ to that of children with singular diagnoses of DS or ASD. 
 To date, only one study has reported on intervention outcomes in children with DS-
ASD and this was a single case-study design (Kroeger & Nelson, 2006). This study aimed to 
examine the utility of a language programme delivered for one hour a day over a two-week 
period to a nine-year-old boy diagnosed with DS-ASD. Assessments were conducted prior to 
the intervention, immediately following the programme and once again at follow-up after 
nine months post-intervention. Results showed that language production rates increased as 
a result of the intervention, and importantly, these gains were maintained at follow-up. This 
study provides promising evidence that interventions with this population specifically can be 
advantageous and provides a useful starting point in employing a tailored approach according 
to these children’s needs. 
 
Bilingual Language Development in Children with Developmental Disabilities  
Initial investigations have examined language development in children with a number of DD 
including children with Developmental Language Disorder (DLD; previously referred to as 
Specific Language impairment or SLI), ASD and DS. Studies in this field now provide increasing 
evidence that bilingualism does not negatively impact the language development of 
individuals with DS (Kay-Raining et al., 2005; Feltmate & Bird 2008; Cleave et al., 2014; 
Anonymous) ASD (Hambly & Fombonne, 2012; Valicenti-McDermott et al., 2013; Gonzalez-
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Barrero & Nadig 2018; Wang et al., 2018) or DLD (Marini et al., 2019; Paradis et al., 2003). 
Meta-analyses in this field also substantiate the finding that bilingualism is not an aggravating 
factor in the language impairments that are frequent in these populations (Drysdale, van der 
Meer, & Kagohara, 2015; Uljarević, Katsos, Hudry, & Gibson, 2016). 
 At the same time, research has reported that parents of children with a DD may be 
advised to avoid bilingual environments and to abandon native language input if that 
language differs to the majority community language (Hampton et al., 2017; Howard, Gibson, 
& Kastos, 2020; Kay-Raining Bird, Lamond, & Holden 2012; Yu, 2013). Although more 
favourable views of bilingualism appear to be emerging in some recent investigations 
(Marinova-Todd et al., 2016a), findings of studies examining views on the suitability of 
bilingualism for children with more substantial impairments (such as those with DS-ASD) 
appear to be less encouraging. Even these recent investigations into professional practices 
and attitudes towards bilingualism find that clinicians believe that children with more severe 
language learning difficulties have less of a capacity to be bilingual (Marinova-Todd et al., 
2016). These suggestions may lead to parents or caregivers internalising these beliefs that 
they have to decide between their child developing one single language to varying degrees or 
acquiring two languages to a less proficient degree.  
Opting to remove a native language from the home environment may lead to parents 
communicating less frequently with the child, using a lower range of vocabulary and 
inconsistent morphology and less complex grammatical constructions (Altan & Hoff, 2018). 
Forced monolingualism in these circumstances may lead to exclusion from opportunities to 
engage with others and result in less developed social skills (Uljarević et al. 2016). In addition, 
Kremer-Sadlik (2005) highlighted some of the challenges that arise as a result of limiting 
language input within bilingual families who had a child with ASD. Restricting language input 
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to a single language was reported to place a barrier between the parent and their child as 
well as other family members. In a recent study, Howard, Katsos and Gibson (2019) suggested 
that children with ASD themselves believed that bilingualism was a useful resource. This study 
also reported that a by-product of bilingualism for these children was enhanced emotional 
and social development, which has substantial implications given the deficits that are usually 
observed in these aspects for children with ASD specifically. 
 
Bilingual Benefit 
In contrast to this view that bilingualism will further delay or impair language development in 
children who have a DD, research in the field of bilingualism suggests that there may be 
cognitive and linguistic advantages, at least for TD children. Studies have reported that 
bilinguals may display advantages over monolinguals for several abilities which include 
executive functioning (Carlson & Meltzoff, 2008), working memory (Morales et al., 2013) and 
phonological awareness (Bialystok et al., 2003; Canbay, 2011; Chen et al., 2004). Although 
some have speculated to what extent these benefits are observed under different 
circumstances (Lehtonen et al., 2018; von Bastian et al., 2016), research suggests that the 
exposure to two languages accelerates the development of these abilities. 
Conversely, children with DS are known to have marked impairments in the 
development of phonological awareness (Cupples & Iacono, 2000; van Bysterveldt et al., 
2006) and working memory (Jarrold et al., 2000). As a result, it is interesting to explore 
whether there will be additional deficits in their development by the addition of a second 
language, or whether bilingualism may confer an advantage for this population. Given that 
phonological awareness is robustly associated with reading, spelling and educational 
attainment both for TD children (Carnine et al., 2004; Melby-Lervåg et al., 2012) and children 
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with DS (Fletcher & Buckley, 2002), identifying the role that bilingualism has on these aspects 
of development will provide a novel insight within this population specifically. 
 
Bilingualism in Wales 
Wales provides a natural bilingual platform as the only country in the UK that has two official 
languages: English and Welsh. Both languages are used within the public domain and 
according to Welsh language policies, children should be able to access Welsh-medium 
educational provisions regardless of their home language background. Educational settings in 
Wales are either Welsh-medium (26.4%), English-medium (66.1%), bilingual (5.4%), or have a 
dual-stream option meaning that parents are able to opt for Welsh-medium or English-
medium education (2.1%; Welsh Government, 2020). As a result, children from all 
backgrounds are able to access Welsh-medium provisions, regardless of their family’s 
language backgrounds. As the majority language in Wales is English, all speakers of Welsh are 
naturally exposed to English. 
Guidance for children with special educational needs states that bilingualism should 
be provided “as far as reasonably practicable” (Special Educational Needs Code of Practice for 
Wales – Paragraph 1.11, 2004). Furthermore, the Welsh government also states in the Welsh 
Medium Education Strategy (2014) that “no one should be denied opportunities for Welsh-
medium education or learning Welsh as a language because of their race, ethnicity, disability, 
gender, sexual orientation, age or religion.” Given the policies and provisions that are 
available in Wales, this natural bilingual platform provides an ideal setting to investigate the 




Current understanding of bilingual language development for children with a DD is increasing, 
however, there still appears to be a lacuna in the area of bilingual language development for 
children with DS specifically, and even more so in children with a dual DS-ASD diagnosis. To 
date, no single study has examined the outcomes in children with DS-ASD who have had 
exposure to two languages. The aim of the present research is to fill this gap by examining 
bilingualism in children with this dual diagnosis with a specific focus on the aforementioned 
areas of weakness. This research will examine four unique cases of children with DS-ASD who 
have received varying exposure to two languages, in comparison to three control groups. In 
the current study, the following research questions will be addressed: 
i. What are the language and cognitive profiles of children with a dual diagnosis of DS 
and ASD who have been exposed to two languages?  
ii. How do the profiles of these children compare to the profiles of bilingual children with 
DS and typically developing bilingual children? 
iii. Do children with a dual diagnosis of DS and ASD who have been exposed to two 
languages display similar language and cognitive profiles to bilingual and monolingual 
children with DS? 
 
Method 
A multiple case study design was employed to document the abilities of four unique cases of 
children who had a diagnosis of DS-ASD or a suspected DS-ASD diagnosis who had been 
exposed to two languages (specifically Welsh and English). This was deemed the most 
appropriate method due to the heterogeneous nature of bilingualism and the individual 
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differences often observed within these disorders. Each case study is presented descriptively 
and is also presented in comparison to three control groups. Ethical approval was obtained 
from the University’s departmental ethical review board prior to data collection and informed 
consent was provided by both parents and schools. Data was stored in line with general data 
protection regulations which included anonymisation of data and a secure data management 
process. Assessments were conducted either at home, school, or a combination of the two 
depending on the suitability of these environments.  
 
Participants 
Welsh-English bilingual and English monolingual children with DS were recruited as part of a 
larger study on bilingual language development in Wales alongside a bilingual typically 
developing (BTD) control group (Anonymous). Inclusion criteria stipulated that the children 
with DS should be aged between five and sixteen-years-old as to recruit a sample of children 
who were in the process of developing their language skills but had measurable receptive and 
expressive language abilities. The sample included children who had no more than mild 
hearing loss, as determined by parental report, so as to include a representative sample of 
children with DS who often have mild or corrected hearing loss. 
Children with DS (n = 32) were recruited through contact with two large organisations 
that support children with intellectual disabilities. During this process, four children with a 
dual DS-ASD diagnosis were identified, which corresponds to an observed rate of 12.5% in the 
current sample of children with DS. Three of these children had a confirmed clinical diagnosis 
of DS (trisomy 21) and ASD, as confirmed by parental reports. The fourth case study 
participant had a confirmed diagnosis of mosaic DS and a suspected diagnosis of ASD at the 
time of data collection, but has since received a confirmed secondary diagnosis of ASD. 
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According to NVIQ equivalents on the K-BIT-II, the degree of intellectual impairment varied. 
Three of the case participants had a severe learning difficulty and the final participant had a 
NVIQ that was within the average range for her chronological age. 
The BTD group was recruited to enable a comparison of typical bilingual development 
alongside bilingual development in children with DS (BDS). Typically developing children were 
recruited through contact with local schools and nurseries with children of the specified age 
range of three and seven-years-old. This range was selected as it was anticipated that children 
between these ages would be comparable in terms of cognitive abilities to the children with 
DS. The inclusion criteria for the BTD children specified that they should not have any known 
or suspected language or intellectual impairment. 
Bilingual status was confirmed by parental reports of current and lifetime exposure to 
Welsh and English. The parental questionnaire also required parents to specify the 
percentage of time that their child responded in each language, the age of exposure to each 
language, the consistency of exposure and details pertaining to home language use. Statistical 
analyses confirmed the group status of bilinguals and monolinguals with the bilingual groups 
(BTD and BDS) receiving significantly more exposure to Welsh than the monolinguals with 
Down syndrome (MDS; p <.05). Bilingual groups were also statistically matched on the age of 
exposure to a second language (p = .983). 
Three children with a dual DS-ASD diagnosis had been continually exposed to Welsh 
and English. The final case study presented documents a case whereby bilingual exposure was 
received from birth, however, after the age of five, only English was spoken as the result of 
receiving advice that this would be beneficial to her linguistic development. This case was 
included as to explore the impact of early bilingual exposure on language and cognitive 
development. This case also provides a unique opportunity to document whether the removal 
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of one language would have any impact on language outcomes. The demographic information 
relating to each case study participant are presented in Table 1. Case descriptions containing 
further information about each case study participant and control groups are presented 
below. 
 
[Insert Table 1 about here] 
 
Case Description 1: Dylan 
Dylan was aged 10;5 and displayed evidence of a severe learning difficulty as measured by 
the non-verbal cognitive assessment, with a developmental age of below four years. He was 
attending a mainstream Welsh-medium primary school and was supported by a one-to-one 
teaching assistant. Dylan was exposed to both Welsh and English from birth and he had been 
continuously exposed to both languages. Parent reports confirmed that he was Welsh 
dominant with current and lifetime input to Welsh at 80%. 
 
Case Description 2: Catrin 
At the time of data collection, Catrin was aged 13;3 and had a confirmed diagnosis of both DS 
and ASD. The non-verbal cognitive assessment also placed her within the severe learning 
difficulty category with a developmental age below four years. Until the age of around five-
years-old, she had received input to both Welsh and English, however, after this stage a 
decision was made to place Catrin within an English only environment. After this stage, she 
was attending an English-medium school and only received exposure to English. As a result, 
Catrin was only assessed in English. Her lifetime exposure to Welsh was reported to be 20%, 
according to parent report estimates. 
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Case Description 3: Owain 
The oldest participant at data collection was Owain who was aged 16;8, however, he also had 
a developmental age of below four-years-old and the non-verbal cognitive assessments 
defined him as having a severe learning difficulty. Owain had a confirmed diagnosis of DS and 
ASD alongside ADHD and parental reports confirmed that he was Welsh dominant with a 
lifetime exposure to Welsh at 80%. He was attending a resource unit within a Welsh-medium 
mainstream secondary school and had been consistently exposed to both Welsh and English 
since birth. 
 
Case Description 4: Rhiannon 
The final case study participant had a suspected ASD diagnosis at the time of testing but has 
since received a confirmed diagnosis. Rhiannon also had a confirmed mosaic DS diagnosis and 
was aged 6;8. Non-verbal cognitive assessments showed that she had a developmental age 
which was almost commensurate to her chronological age at 6;3. Rhiannon was attending a 
very small Welsh-medium mainstream school with only three other pupils in her class. As with 
the other participants, she received exposure to both languages from birth and had been 
consistently exposed to both, however, she was reported to be English dominant with 
parental reports stating that she had a current and lifetime exposure to Welsh at 20%. 
 
Control Groups 
Three control groups were recruited alongside the case study participants which were: Welsh-
English bilingual children with DS (BDS; n = 10), Welsh-English bilingual typically developing 
children (BTD; n = 25) and English monolingual children with DS (MDS; n = 15). Table 2 
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provides a summary of the descriptive information pertaining to the three control groups. All 
parents confirmed that the control group participants had no diagnosed or suspected 
diagnosis of ASD, or any DD or language impairment for the TD group. Control participants 
were recruited from similar geographical locations in Wales as the case study participants. All 
control groups were matched for non-verbal mental age (NVMA) to the BDS group (p = 1.000). 
This resulted in the BTD group being significantly younger than the DS groups (p < 0.001). 
Statistical analyses confirmed no significant differences for chronological age between the 
two DS control groups (p = 1.000). Further statistical analyses confirmed that the bilingual 
children received significantly more exposure to a second language (p < .001). No significant 
differences were found for parental socioeconomic status (p = .85) or gender (p = .88) 
between control groups. 
 
[Insert Table 2 about here] 
 
Materials 
Tasks were selected with the intention of targeting skills that are often impaired in children 
with DS (i.e. expressive morphosyntax, phonological awareness and working memory). 
Children were assessed on a range of standardised language and cognitive assessments 
alongside bespoke linguistic tasks. Assessments in both English and Welsh were undertaken 
where possible in order to provide a comprehensive overview of language abilities. In order 
to assess NVMA, the matrices subtest of the Kaufman’s Brief Intelligence Test (KBIT-II; 
Kaufman & Kaufman, 2004) was utilised. Assessments were also undertaken of working 
memory by means of a forward digit span task. 
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For English language abilities, the seven primary subtests of the Clinical Evaluation of 
Language Fundamentals - Preschool Second UK Edition (CELF-P; Wig et al., 2006) were 
administered to provide a comprehensive overview of language abilities. A subset of the 
Prawf Geirfa Cymraeg: Fersiwn 7-11 (The Welsh Vocabulary Test: Version 7-11; Gathercole & 
Thomas, 2007) was employed, testing Welsh receptive vocabulary; this test is the only 
standardised Welsh language assessment currently available.  
 Assessments of phonological awareness (PA) were administered in English and Welsh. 
As there is no standardised assessment for this in Welsh, six bespoke tasks were designed 
with equivalent tasks in English that were designed to be of equal difficulty to the Welsh 
assessments. These comprised of two assessments for each component of PA (rhyme/onset, 
syllable and phoneme) with one implicit and one explicit awareness task for each. The six 
tasks were: rhyme identification, rhyme generation, syllable segmentation, syllable deletion, 
initial phoneme matching and phoneme segmenting. The stimuli for Welsh and English task 
did not differ in terms of word frequencies (p = .143), imageability (p = .103), number of 
syllables (p = .143) or the number of letters (p = .410).  
In order to collect detailed information relating to the children, their language 
backgrounds and their parents’ background, a questionnaire was administered to parents 
prior to data collection. The parental questionnaire was provided to parents during initial 
meetings with parents, or was returned via schools. Information provided in the 
questionnaire also enabled calculations of parental socioeconomic status (SES) using 
composite scores of parental occupation and education level. For further information on the 




All participants were assessed in a one-to-one setting with the first author on the battery of 
cognitive and linguistic assessments described above. The English language assessments were 
conducted with all participants and the Welsh language assessments were conducted for all 
children who were currently receiving Welsh language exposure. Assessments were 
conducted in a predefined order which was identical for all participants as presented in Table 
3. All children in the bilingual groups completed the English and Welsh assessments. Three of 
the four case study participants still received ongoing exposure to both languages and 
completed all assessments (except Catrin who had been receiving exposure to English only 
after the age of 5).  
 
[Insert Table 3 about here] 
 
Data analysis 
As the children with DS were outside of the targeted age ranges for the standardised 
assessments, raw scores are reported and were used for all data analyses. Statistical analysis 
was employed to compare the performance of each of the case study participants in 
comparison to each control group. In order to undertake these analyses, the Revised 
Standardized Difference Test (RSDT; Crawford & Garthwaite, 2005; Crawford & Garthwaite, 
2007), was utilised. As NVMA varied across case participants and control groups, analyses on 
the language and phonological awareness data were undertaken with raw scores on the K-
BIT as a covariate. The RSDT is a modified t-test that was developed for analysing single-case 
study data in comparison to a control group to identify any deficits in the case study 
participant’s performance. This enabled statistical analyses to be undertaken in order to 
ascertain if there were any significant differences in the language and cognitive abilities 
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between the case study participants and the control groups. This test was developed to 
enable the analysis of neuropsychological case study research which also provides point and 
interval estimates of effect sizes, controls for type 1 errors regardless of small sample sizes 
and is also robust with skewed data (Crawford & Howell, 1998; Crawford et al., 2003). 
 
Results 
The results for each case study participant are presented individually below. For detailed 
comparisons between the control groups, the reader is referred to (Anonymous). 
 
Dylan 
No significant difference was found in terms of non-verbal cognitive ability between Dylan 
and the control groups. Dylan had an age of first word that was significantly earlier than the 
BDS control group (p < .001) but not significantly different from the two other control groups 
(MDS, p = .415, BTD, p = .930). For all assessments on the CELF-P, Dylan performed 
comparably to all groups, except for the basic concepts subtest where he performed 
significantly lower than all groups (p < .05). No significant differences were revealed for his 
performance on the Welsh receptive vocabulary assessment compared to controls. 
Phonological awareness was also comparable to all groups in English, with the exception of 
overall PA, whereby Dylan performed significantly higher than the BTD group. Phonological 
awareness in Welsh was significantly higher than the BTD group for rhyme, phoneme and 
overall phonological awareness and higher than the BDS group for rhyme. His working 
memory was significantly higher than all control groups. Dylan’s results are summarised in 
Table 4.  
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[Insert Table 4 about here] 
 
Catrin 
Catrin did not perform differently to the control groups for her non-verbal cognitive ability. 
Her age of first word was significantly later than all of the control groups (at 48 months; BDS, 
p < .001, MDS, p <.05 and BTD, p <.001). Statistical analyses revealed no significant differences 
on the English language assessments between Catrin and any control group. Her performance 
was significantly higher than the BTD group for overall phonological awareness (p = .04), and 
higher than the BDS (p = .01) and BTD (p = .01) groups for rhyme-level tasks. No significant 
effect was found for working memory. Catrin’s results are summarised in Table 5. 
 
[Insert Table 5 about here] 
 
Owain 
Owain had the lowest non-verbal cognitive ability and this was significantly lower than the 
BTD control group (p < .05). His age of first word was not significantly different to the BDS (p 
= .727) and MDS (p = .845) control groups but significantly later than the BTD group (p < .01). 
A significant effect was found for Owain’s performance on the basic concepts subtest where 
he performed lower than the BTD group only (p < .001). Owain performed significantly higher 
than the BTD group for overall English phonological awareness (p = .03), and higher than the 
BTD group for rhyme (p = .04), phoneme (p = .01) and overall phonological awareness (p = 
.02) in Welsh. No significant effect was found for working memory. Owain’s results are 
summarised in Table 6.  
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[Insert Table 6 about here] 
 
Rhiannon 
Rhiannon’s non-verbal cognitive ability did not significantly differ from any of the control 
groups. Her age of first word was not significantly different to the MDS (p = .571) and BTD (p 
= .403) group, but was significantly earlier than the BDS group (p < .01). Although Rhiannon 
had a similar developmental age to all control groups, she performed significantly lower than 
the BTD group on the sentence structure (p = .03), recalling sentences (p = .01) and concepts 
and following directions (p = .03) subtests. No significant effect was found on the English 
language measures compared to DS control groups. Her Welsh receptive vocabulary was 
significantly lower than both bilingual groups. Statistical analyses found no differences 
between Rhiannon and the DS groups for phonological awareness in Welsh except for the 
syllable-level tasks (p = .01). She performed significantly lower than the BTD group for rhyme 
(p < .001), syllable (p = .04) and overall phonological awareness (p = .02) in English and 
significantly lower than the BTD group for rhyme (p = .01) and syllable-level tasks (p = .01) in 
Welsh. No significant effect was found on working memory between Rhiannon and any 
control group. Rhiannon’s results are summarised in Table 7.  
 
[Insert Table 7 about here] 
 
Result Summary  
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In summary, no significant differences were found between the children with DS-ASD and the 
bilingual and monolingual control groups of children with DS for any of the English language 
assessments. The only exception to this was Dylan who had a lower performance on one 
subtest (basic concepts). For Welsh receptive vocabulary, only one case participant 
performed below that of the bilingual control groups (Rhiannon). Comparisons with the 
typically developing bilingual children found mixed results, with case participants performing 
significantly lower on several measures. For the phonological awareness assessments, three 
of the case study participants performed significantly higher for at least one task compared 
to the BTD group and Catrin performed significantly higher than all control groups. Rhiannon 
performed similarly to the DS control groups for phonological awareness, but lower than the 
BTD group. Working memory was comparable between control groups and all case study 




This multiple case-study documented four unique cases of children with dual diagnoses of DS 
and ASD who had received exposure to two languages. These were compared to three control 
groups: Welsh-English bilingual children with DS, English monolingual children with DS and 
Welsh-English TD bilingual children. Four children from the sample of children with DS were 
identified as having a confirmed additional diagnosis of ASD. This corresponds to an observed 
rate of 12.5% of children in the current sample who were recruited as part of a larger study 
on language development in children with DS (Anonymous). Previous research estimates that 
prevalence of ASD in children with DS is around 16-18% when measured on a standardised 
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checklist for autism or by using a social communication questionnaire (DiGuiseppi et al., 2010; 
Richards et al., 2015). The observed rate in the current sample is in line with reports that ASD 
prevalence is considerably higher than in the general population (1.1%-2.24%; Brugha et al., 
2012; Zablotsky et al., 2015).  
 In considering the age of first word for the case study participants, this milestone was 
reached within a large range between the four case study children. Two had an age of first 
word that was significantly earlier than the BDS group (Dylan and Rhiannon) who were 
reported to have an age of first word of 12 and 15 months respectively. In contrast, one case 
study participant (Catrin) had a substantial delay in her first word, where this was reported 
to be at 48 months of age, which was significantly later than all control groups. The final 
participant (Owain) had an age of first word that was comparable to the DS control groups 
(24 months), but significantly later than the TD control group. Although it appears that these 
profiles are similar to reports that children with DS-ASD have further delays in language onset 
than children with DS (Warner et al., 2014), this was only the case for two of the case study 
children in this study, which highlights the variability seen in this population. Further research 
is needed to examine the role of bilingualism on early language milestones in children with 
DS and children with more complex language impairments such as those with DS-ASD. 
 Findings show that for the most part, children with DS-ASD performed similarly to 
monolinguals and bilinguals with DS on measures of receptive and expressive language. 
Deficits were found between the case study participants and the younger TD children, even 
after statistically controlling for NVMA. This was particularly true for the English language 
assessments, and interestingly, was most evident for the participant with mosaic DS. This 
suggests that bilingual children with DS-ASD were developing language abilities in line with 
expectations for monolingual and bilingual children with DS. This means that not only is it 
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possible for children with DS-ASD to develop language abilities in two languages, but that 
bilingualism does not appear to further delay or impair language outcomes, as has also been 
reported in children with singular DS (Kay-Raining et al., 2005; Feltmate & Bird 2008; Cleave 
et al., 2014; Anonymous) or ASD diagnoses (Hambly & Fombonne, 2012; Valicenti-McDermott 
et al., 2013; Gonzalez-Barrero & Nadig 2018; Wang et al., 2018). 
Molloy et al. (2009) found that children with DS-ASD had more impairments in their 
receptive and expressive language abilities compared to children with a single DS diagnosis. 
Similarly, Warner and colleagues (2014) documented that children with both DS and ASD 
were significantly more likely to be at the single word level and less likely to be able to 
communicate in phrases or sentences. In the current study, the finding that the children with 
DS-ASD performed comparably to the children with DS on receptive and expressive language 
in English and receptive vocabulary in Welsh is in contrast to these previous reports. This 
contrast may reflect the different methods employed as the present research used a multiple-
case study approach as opposed to a group analysis. At the same time, the large range that 
was found, which is often characteristic of both children with DS and ASD, may explain why 
these effects did not emerge. This justifies the case-by-case approach taken as the children 
with DS-ASD presented here had varying abilities from those with fairly substantial cognitive 
and linguistic impairments to those with fairly preserved cognitive abilities, as seen in the case 
of the participant with mosaic DS. Alternatively, it could be speculated that exposure to two 
languages facilitated the development of their linguistic abilities which may explain why the 
DS-ASD participants did not perform significantly lower than the DS groups. Future studies 
employing group designs alongside a monolingual DS-ASD group are needed to further 
explore the impact of bilingualism for this population. 
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For the case study participant who had mosaic DS, although her language and 
phonological awareness abilities were lower than the TD children, her NVMA was equivalent 
to 6;3, which was not significantly different to all control groups and was only slightly below 
her chronological age (6;8). This would be in line with research that shows that children with 
mosaic DS usually do not experience cognitive impairments to the same extent as children 
with trisomy 21 (Korbel et al., 2009; Papavassiliou et al., 2015; Zhao et al., 2015). 
Furthermore, the degree of mosaicism (i.e. the number of cells containing the additional copy 
of the 21st chromosome) has also been found to correlate with the severity of cognitive 
impairment (Papavassiliou et al., 2015). As a result, the contrast between her cognitive and 
linguistic abilities highlights the disparity that exists between these abilities for children with 
DS, and coincides with reports that children with DS display specific difficulties with language 
even after considering NVMA (Caselli et al., 2008; Martin et al., 2009). 
The profiles found in each of the children’s languages also correspond to the dominant 
language of the case study participants. Rhiannon performed lower than both bilingual 
groups for the Welsh receptive vocabulary assessment, which reflects the fact that she was 
English dominant. In contrast, Dylan and Owain performed below the BTD group for one of 
the English language subtests, but not for the Welsh language assessment. Considering that 
they were both Welsh dominant according to parental reports, the abilities observed for the 
children with DS-ASD reflected the amount of input that each child had received in their 
languages. 
Prior research has suggested that bilingualism may enhance several distinct abilities 
which include phonological awareness (Bialystok, Majumder & Martin, 2003; Verhoeven, 
2007) and working memory (Morales et al., 2013), although some have raised caution with 
generalising these findings to all bilingual circumstances (de Bruin et al., 2015; Lehtonen et 
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al., 2018). Although performance of the bilingual control groups did not differ from the MDS 
group (see Anonymous), three of the case study participants with DS-ASD performed 
significantly higher than the BTD group for phonological awareness, and Dylan performed 
significantly higher than all control groups on the working memory measure. While it is 
tempting to speculate whether bilingualism conferred an advantage for this population, as 
these effects were also found compared to the bilingual control groups, it is likely that these 
findings are not due to bilingualism. As the children with DS were older than the BTD children, 
they would have received more exposure to literacy instruction, which is a plausible 
explanation for these findings. 
 In summary, these findings highlight that children with DS-ASD who have been placed 
in bilingual environments display the expected profiles of cognitive and linguistic 
development for children with this dual diagnosis. Although there was considerable variability 
observed in language and cognitive abilities, the children with DS-ASD who continued to be 
exposed to two languages did not show any greater language impairments than the DS 
control groups. Deficits were observed in comparison to the TD control group which 
evidences the linguistic impairments that are found for children with DS and DS-ASD, even 
after considering NVMA (Chapman & Hesketh, 2000; Chapman, Seung, Schwartz, & Bird, 
1998; Warner et al., 2014). This preliminary study suggests that the literature which 
documents no additional adversity as a result of bilingualism for those with either DS or ASD 
can be applied to children with DS-ASD when considered on a case-by-case basis. The 
language abilities found were commensurate with the degree of exposure to each language 




Study limitations  
The findings reported in this multiple case-study should be considered as preliminary and 
caution is needed in interpreting the findings due to the heterogeneous nature of linguistic 
abilities in these populations and the small sample size (which is often characteristic of 
research within this field). Larger samples and group design studies will be advantageous to 
substantiate the findings reported here, however, the aim of this study was to compare the 
four unique profiles of children with DS-ASD with control groups of children with DS only and 
TD children. Although single case study comparisons with control groups may be less likely to 
find significant results, this approach was taken to compare and contrast these language and 
cognitive profiles due to the varying profiles in both DS and ASD and gain an insight into the 
uniqueness of the cases studied. Larger group design studies are likely to mask these often 
large within-group variability that is found in children with DS and children with DS-ASD to an 
even greater extent. The variability that was observed between the case studies justified the 
case by case approach taken for this study. Given that bilingualism is also a highly variable 
concept with a range of variables to consider, case analyses such as these can provide 
valuable insights into these fairly unique circumstances. 
 The second limitation to consider is that this study was conducted as part of a larger 
study on bilingualism in children with DS (Anonymous). As a result, the tasks and assessments 
employed were selected in line with the linguistic difficulties that are observed in children 
with DS specifically, not ASD. Although this study has provided a novel and substantial insight 
into bilingual profiles of children with DS-ASD, future studies should endeavour to target 
specific weaknesses associated with the linguistic profiles of children with ASD also, for 
example, the pragmatic deficits often observed (Loveland et al., 1988; Parsons et al., 2017). 
Future research that investigates how these areas are impacted by bilingualism will provide 
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further information on the linguistic development of children with DS-ASD who receive 
exposure to two languages. The present study is the first to document bilingualism in children 
with a dual diagnosis of DS-ASD and consequently, further research in this population 
specifically is required. 
 Relatedly, some of the assessments that were employed in this study are not 
standardised for use with children who have disabilities. There remains a paucity of 
assessments that are standardised for use with children who have a DD, particularly in terms 
of measures that adequately assess phonological awareness. In bilingualism research, this 
becomes more problematic as equivalent assessments do not usually exist across languages, 
particularly for minority languages, such as Welsh. As a result, bespoke phonological 
assessments were designed for this research specifically which were tailored towards the 
populations and languages under study. In addition, the CELF-P was utilised to assess 
language abilities in English and this assessment is designed for use with clinical populations, 
and has a high internal consistency for these groups of children. 
 
Research Implications  
There are a number of implications arising from this research that relate to clinical practice. This 
is the first piece of research to document the bilingual capacities of children with a dual diagnosis 
of DS-ASD. As a result, these findings have advanced understanding of bilingual development in 
children with substantial and complex impairments. Previously, it has not been clear how children 
with this specific dual diagnosis would be impacted by bilingualism, with reports suggesting that 
practitioners and educators have substantial concerns regarding bilingualism for children with 
severe language delays and impairments (Ware et al., 2015; Marinova-Todd et al., 2016). This 
novel study has evidenced that even children with this dual diagnosis and substantial cognitive 
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and linguistic impairments can develop language skills in two languages with no evidence to 
suggest that they experience any additional difficulties compared to bilinguals and monolinguals 
with a single DS diagnosis.  
Findings of this research highlight the need to consider each child on a case-by-case basis 
and ensure that families and educators receive evidence-informed guidance so that each family 
can make an informed decision regarding language use as opposed to assumptions that children 
with complex DDs will not be able to develop skills in two languages. At the same time, timely 
assessments that are appropriate for bilingual children with complex DDs are needed. 
Converging evidence is emerging which documents that bilingualism does not negatively impact 
on the language development of children with DS (Anonymous; Kay-Raining Bird et al., 2005; 
Feltmate & Kay-Raining Bird, 2008; Cleave et al., 2014) ASD (Hambly & Fombonne, 2012; 
Valicenti-McDermott et al., 2013; Gonzalez-Barrero & Nadig, 2018; Wang et al., 2018) or DLD 
(Marini et al., 2019; Paradis et al., 2003). These preliminary findings suggest that children with 
more severe language and communication needs can also succeed within bilingual 
environments if given adequate support and opportunities.  
 Furthermore, policies and guidelines are needed to reflect findings in the field of 
bilingualism for children with developmental disabilities to ensure that children receive 
assessments and interventions that are in line with their linguistic needs. Clear guidelines will 
enable clinicians to provide evidence-based information to families and employ clinical 
practice that reflects up-to-date research findings in the field. Positive changes have been 
made in line with research to date with recent guidelines provided by the RCSLT stating that 
“parent(s) and carers should never be advised to abandon home language in favour of the 
majority language (typically English, Welsh or Gaelic) under any circumstances. Such an 
approach is not supported by the evidence base and leads to poor speech, language and 
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communication outcomes for the child, and poor social outcomes for the child, family and 
wider community” (Bilingualism-Guidance Key Points: RCSLT, 2019). 
 
Conclusion 
This is the first study to document bilingualism in children with DS-ASD to date, showing that 
bilingualism in this population is possible. The aim of this research was to explore the 
language and cognitive profiles of four children dually diagnosed with DS-ASD who had 
varying exposure to Welsh and English. This novel study has provided a new understanding 
of bilingual language development in an under-researched population who often display 
substantial impairments in cognitive and linguistic abilities. Findings show that these children 
had varied but considerable impairments in relation to their cognitive, language, working 
memory and phonological awareness abilities, which is in line with research that shows that 
children with a dual DS-ASD diagnosis exhibit considerable challenges within these domains. 
Bilingualism did not appear to have any negative impact on these abilities compared to DS 
controls. In English, only one participant with DS-ASD performed lower than both DS control 
groups and this was only for one (out of six) subtest, which was likely to be a reflection of the 
fact that he was Welsh dominant. All children appeared to be developing language abilities in 
line with expectations for children with DS only, after considering language input and non-
verbal cognitive abilities.  
The case studies presented here may assist in understanding how bilingualism impacts 
development in these children and that language input may play an important role in children 
with DS-ASD. This factor should be carefully considered when an additional diagnosis of ASD 
is made, ensuring that full assessments of behaviour, social skills and language are conducted 
in all languages children are exposed to. Further research is needed to better understand this 
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dual diagnosis and to identify effective ways to support linguistic development. This will assist 
in ensuring that children are supported in the best way possible to enable optimal cognitive 
and linguistic outcomes. 
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Table 1.  
Demographic characteristics for each case study participant. 
 





Table 2.  
Demographic characteristics for the control group participants.  
 
Note: Mean scores are reported with SD in parenthesis. Data is missing for 5 children from the 
BTD group for SES, parent-reported current exposure to Welsh and parent-reported lifetime 
exposure to Welsh due to non-return of the parental questionnaire. Age of first word missing 
data for 15 participants due to non-return of questionnaire or parents not being able to recall 
this information. 
 a Indicates a between-group effect of diagnosis with p <.05.  





Table 3.  










Table 4.  
Dylan’s performance on all measures in comparison to the control groups which shows any 
significant effects with point estimates and 95% confidence intervals. Raw scores are reported 
with SD in parenthesis for between group comparisons.  
 
 
Note: Point estimates indicates the percentage of the population in the control group 








Table 5.  
Catrin’s performance on all measures in comparison to the control groups which shows any 
significant effects with point estimates and 95% confidence intervals. Raw scores are reported 
with SD in parenthesis for between group comparisons. 
 
Note: Point estimates indicates the percentage of the population in the control group 










Table 6.  
Owain’s performance on all measures in comparison to the control groups which shows any 
significant effects with point estimates and 95% confidence intervals. Raw scores are reported 
with SD in parenthesis for between group comparisons.  
 
Note: Point estimates indicates the percentage of the population in the control group 








Table 7.  
Rhiannon’s performance on all measures in comparison to the control groups which shows 
any significant effects with point estimates and 95% confidence intervals. Raw scores are 
reported with SD in parenthesis for between group comparisons.  
 
Note: Point estimates indicates the percentage of the population in the control group 
estimated to perform below case participant. Bold indicates significant effects with p < .05. 
 
